Article abstract-Background: Some patients with prosopagnosia have covert recognition, meaning that they retain some familiarity or knowledge of facial identity of which they are not aware. Objective: To test the hypothesis that prosopagnosic patients with right occipitotemporal lesions and impaired face perception lack covert processing, whereas patients with associative prosopagnosia and bilateral anterior temporal lesions possess it. Methods: Eight patients with prosopagnosia were tested with a battery of four face recognition tests to determine their ability to discriminate between famous and unknown faces. Results: Measures of overt familiarity revealed better residual discrimination in patients with acquired prosopagnosia than in those with the developmental form. With forced-choice methods using famous faces paired with unknown faces, no patient demonstrated covert familiarity. However, when the semantic cue of the name of the famous face was provided, covert processing was present in all five patients with acquired prosopagnosia, including the three with extensive right-sided lesions and impaired perceptual discrimination of facial configuration. Sorting unrecognized faces by occupation was also performed above chance in three of these five patients. In contrast, none of the three patients with developmental prosopagnosia had covert processing, even though two demonstrated flawless performance on similar tests of name (rather than face) recognition. Overt familiarity correlated highly with the degree of covert recognition. Conclusions: Extensive right occipitotemporal lesions with significant deficits in face perception are not incompatible with covert face processing. Covert processing is absent in developmental prosopagnosia, because this condition likely precludes the establishment of a store of accurate facial memories. The presence of covert processing correlates with the degree of residual overt familiarity, indicating that these are related phenomena.
Prosopagnosic patients deny familiarity with and cannot identify faces of people known to them. However, a range of physiologic and behavioral techniques have shown in at least 12 patients that some retain "covert recognition" of these faces. 1 Two different covert phenomena can be shown: covert familiarity, or distinguishing known from unknown faces, and covert knowledge, or retained information about name, occupation, and other facts associated with a face.
For covert familiarity, differences between familiar and unfamiliar faces have been shown with physiologic measurements such as the electrodermal skin conductance test 2 and the P300 evoked potential. 3 Behavioral methods can also show covert familiarity. The sequence of eye fixations of two prosopagnosic patients was less stereotyped when they viewed familiar rather than unfamiliar faces. 4 Judging whether two different pictures portray the same person was more rapid and dependent on internal facial features with familiar faces in normal subjects and also one prosopagnosic patient. 5 Matching the old and young faces of individuals across a 30-year span was easier with famous faces for another prosopagnosic patient. 6 The classification of a target name as familiar or unfamiliar was affected by whether a simultaneously shown face was related to the name, indicating the presence of covert "priming." 7 For covert knowledge, greater electrodermal responses were found in two patients when a name read aloud belonged to a famous face than when it did not. 8, 9 When forced to choose between a correct and incorrect name, one patient guessed better than chance, 6 though another did not for occupation. 5 Several prosopagnosic patients were better at learning to associate a famous face with a correct name than with an incorrect one. 5, 6, 10, 11 Covert processing has also been shown with a "facial interference" task in one patient. 12 In this, the speed to classify a name by occupation was faster if a simultaneously shown face was that of either the named person or someone with the same occupation than if the face was of an unrelated person.
Conversely, some studies have shown lack of covert recognition in at least some prosopagnosic patients. [13] [14] [15] [16] [17] [18] These include absence of covert familiarity, as measured by electrodermal 17 or behavioral forced-choice indexes, 16 and lack of covert knowledge, as demonstrated by absence of the expected benefit of correct names in learning name-face pairs, 11, [13] [14] [15] lack of priming of name classification by correct faces, 15, 16, 19 and chance performance on forced-choice presentations of names with faces. 18 It has been suggested that absence of covert processing correlated with deficits that "(a) were perceptual in nature or (b) were not limited to defective face processing." 1 Others have also speculated that severe apperceptive defects explain lack of covert processing. 15, 17, 18 Conclusions about the implications of covert processing are hampered by several factors. First, most reports on covert processing are single case studies. The largest sample of cases was three. 18 Second, there are numerous ways to demonstrate covert processing, and some patients may show covert processing on one test but not another. 18 This makes it difficult to generalize by pooling data from several studies. Third, the classification of prosopagnosia as apperceptive or associative (in which face perception is purportedly intact and the recognition impairment is attributed to impaired access of perceptual data to stores of facial memories) often depends on circumstantial evidence whose validity is open to question. To show apperception, some studies rely upon tests of unfamiliar face matching such as the Benton face recognition test (BFRT). However, many investigators have pointed out that this may not be a valid measure of the type of processing required to recognize familiar faces. 18, 20, 21 Likewise, the ability to judge expression, age, and sex from a face may prove that some face perception is impaired but not necessarily that the perceptual processes required for face recognition are dysfunctional. This point deserves emphasis as selective defects for face expression that spare face recognition and vice versa have been described. 22 Even more tenuous in their relation to face recognition are tests of nonface object perception such as the Street completion test, noncanonical views of objects, and Ghent overlapping figures. Assertions that these tests are relevant to face perception are based on the assumption that the latter involves "holistic" or Gestalt processes.
In this study, we report on tests of covert processing and overt familiarity in a series of eight patients with prosopagnosia. We employed a uniform behavioral battery to detect either covert familiarity or semantic knowledge about faces. Our goal was to determine if the presence of covert processing correlated with either lesion location or status of face perceptual processing. The latter was tested by psychophysical measures of the perception of the configuration of facial features. There is mounting evidence in normal subjects that facial configuration (or spatial "second-order" relations) is an important element of normal face perception and underlies this process' vulnerability to orientation (the inversion effect). [23] [24] [25] Our previous reports have shown that some prosopagnosic patients have severe problems with perceiving spatial configuration. 26 The guiding hypothesis was that covert processing would be absent in those patients severely impaired in perceiving facial configuration. Furthermore, as it has been proposed that bilateral temporal lesions cause associative prosopagnosia and right occipital lesions cause apperceptive prosopagnosia, 27 covert processing should also correlate with the site of damage.
Methods. Subjects. Eight prosopagnosic patients participated. Details of their history are provided elsewhere. 26 Three (Patients 1 through 3) have developmental prosopagnosia. Patient 1 is a 22-year-old man whose difficulties have been attributed to traumatic and anoxic encephalopathy at age 1 year. 28 Patient 2, a 31-year-old woman, had no defined insult but has had epilepsy since infancy. Her prosopagnosia is associated with a milder general visual agnosia but without alexia. Patient 3 is a 36-year-old woman who experienced a respiratory arrest at age 6. She, too, has a more generalized visual agnosia. Patient 1 has normal MRI. Patient 2 has a focal medial occipital polymicrogyria, and Patient 3 has generalized posterior cerebral atrophy. All three are severely impaired on our tests of facial configurational discrimination. 23 Five have acquired prosopagnosia. Patient 4 is a 37-year-old woman who had viral encephalitis at age 17. Her MRI showed extensive lesions of the right medial occipitotemporal cortex and lesser lesions of the left parahippocampal gyrus. Patient 5 is a 59-year-old man with a right posterior cerebral artery infarction at age 58. Patient 6 is a 52-year-old man seen 7 months after a right occipital hemorrhage and resection of an underlying oligodendroglioma. In keeping with their extensive right occipitotemporal damage, Patients 4, 5, and 6 were severely impaired in discrimination of facial configuration. 26 Patient 7, a 38-year-old man, sustained bilateral posterior occipitotemporal damage from a gunshot wound 18 years previously. He, too, is severely impaired in perceiving facial configuration. In contrast, Patient 8, a 33-year-old woman, had bilateral anterior temporal lobe damage from a combination of a severe closed-head injury and the surgical resection at age 23 and has normal perception of facial configuration.
As a lesion control subject, we provide contrasting data from a nonprosopagnosic patient, Patient 9, who is a 41-year-old woman tested 8 months after an infarction involving the entire distribution of the right posterior cerebral artery. Also, seven normal subjects of mean age 31 years (range 22 to 54 years) were given the test of overt familiarity.
Procedure and apparatus. Among established neuropsychological tests, we used the BFRT and Warrington face recognition test (WFRT). The BFRT tests the perception of unfamiliar faces by asking subjects to find the match to a target face from a row of unknown faces, sometimes varying in lighting or angle of view. The WFRT tests short-term memory for faces by asking subjects to view faces and then indicate which of a larger series of faces were the ones they had just seen.
To assess overt familiarity, we presented patients with a series of 20 famous and 20 unfamiliar faces in random order and asked them to identify which were familiar and to name them, if possible. The famous faces were taken mainly from show business or politics, spanning a large time period from the 1940s to the present. From their hit rates (famous faces identified as familiar) and false-alarm rates (nonfamous faces identified as familiar), we constructed measures of their discriminative ability (dЈ) using signal detection theory methods. In addition to confirming their recognition deficit and establishing their baseline familiarity with our stimuli, this test also allowed us to examine yet another interesting aspect of abnormal face recognition: the phenomenon of "false recognition of unfamiliar faces." [29] [30] [31] To assess covert processing, we presented three behavioral face tests, modeled after a subset of those used by Sergent and Signoret. 18 These employ a "direct" forcedchoice strategy, 32 similar to that frequently used by blindsight studies to probe implicit performance. (This contrasts with indirect strategies, in which face knowledge is revealed as an influence on responses in other tasks.)
1. Forced-choice familiarity with paired faces. This tested judgments of familiarity using 20 pairs of faces. These 40 faces were the same faces used to probe false recognition of unfamiliar faces. Each famous face was paired with an unfamiliar face of similar age and sex and possessing similar local features such as glasses and hairstyle. The subject was asked to indicate which face was the well-known one. 2. Forced-choice familiarity, cued by name. This tested whether this familiarity judgment could be augmented by semantic information about the famous face. With the same set of faces, the subject was told the name of the famous person in the pair and asked to indicate which face belonged to that name. This test was administered Ն30 minutes after the first test and after other intervening experimental tests. 3. Sorting by occupation. The last test used 41 different faces, 21 of people known through show business and 20 of people connected with political events. The subject was asked to sort the faces into two groups by these "occupations." They were not told how many there were of each group.
To analyze the data from these three covert tests, we first discarded trials or faces in which the subject was able to name the face or provide other correct biographic data, indicating overt recognition. Of the remaining trials, binomial proportions were used to estimate how many correct responses were needed to exceed the 95% probability that the result was obtained by chance.
As controls for nonvisual semantic knowledge, we used two tests that employed written names instead of faces. One was a paired-name test, in which one famous name was paired with an invented name matched for ethnic origin. The famous names were again chosen to sample knowledge across many decades. In the other name test, the names of the 41 people whose faces were used in the occupation-sorting test were provided, and the subject was asked to sort the names by occupations. Name controls were done after the subjects had completed the face tests to avoid inadvertent semantic priming.
Results. All subjects except Patient 2 had a sense of familiarity with a few of the famous faces: In particular, Patients 4 and 5 rated half of the 20 famous faces as familiar (table) . However, the patients who had higher rates of claimed familiarity with famous faces also had high rates of mistaken familiarity with unknown faces (figure 1) . Hence, it would appear that the "false recognition of unfamiliar faces" by some of our patients was due mainly to a criterion shift. Indeed, calculation of dЈ from the data showed similar low discriminative performances for all subjects, with dЈ ranging from Ϫ1.29 to 1.12. Residual discrimination was greater in patients with acquired than in those with congenital prosopagnosia (t-test, p Ͻ 0.05) and best in those with predominantly unilateral rightsided lesions. Among the individual patients, only the dЈ values of 1.04 for Patient 4 ( 2 , p Ͻ 0.05) and 1.12 for Patient 6 (p Ͻ 0.02) indicated slightly significant discriminative abilities.
Because she had lived in Africa until recently in comparative social isolation, Patient 2 was also tested with a personalized battery composed of family members and television personalities from her favorite shows. She did no better on this test.
Unlike patients with Capgras' syndrome, these patients did not assign any specific identities to the unfamiliar individuals, with the exception of Patient 2. Patient 2 ascribed specific incorrect identities to some of both known and unknown faces, but these were not accompanied by any delusional aspects and were acknowledged to be guesses.
For comparison, Patient 9, with a right-sided posterior cerebral artery infarction but without prosopagnosia, obtained a dЈ of 2.8, with no false recognition of unfamiliar faces. Seven normal subjects obtained a mean dЈ of 2.57 (range 1.88 to 2.93). Thus, our prosopagnosic patients demonstrate impaired overt discrimination of familiarity of faces, consistent with their subjective claims.
Covert tests. In the forced-choice test of familiarity with paired faces, none of the eight patients performed better than chance (range 15 to 56% correct; table). However, with the semantic cue of the name of the individual to be identified, all five patients with acquired prosopagnosia did significantly better than chance (range 75 to 81% correct). Likewise, when asked to divide the other 41 faces by occupation, three of the five patients with acquired prosopagnosia did better than chance. In contrast, the three patients with developmental prosopagnosia did not demonstrate any covert semantic processing with either test.
The controls using written names rather than faces showed that all subjects except Patient 2 achieved 90 to 100% correct when asked to choose which of 2 names was famous and that they achieved 93 to 100% correct when asked to divide the 41 names (belonging to the faces) by occupation. As the names and faces used in the sorting by occupation test belonged to the same individuals, this proves that all except Patient 2 had sufficient familiarity with these well-known individuals.
Patient 9, the patient without prosopagnosia, performed almost flawlessly on all forced-choice tests of name and face recognition. However, this is not an index of covert recognition in her, as she is able to overtly recognize nearly all the faces in the test. The accuracy scores on the two tests of covert semantic processing, using name and occupation, were compared with the dЈ scores of overt familiarity. There was a high correlation for both covert tests (r ϭ 0.90 for paired faces with name cues and r ϭ 0.72 for occupational sorting) (figure 2).
Discussion. Overt and false familiarity. Our tests of recognition of familiar and unfamiliar faces revealed that many patients displayed false alarms, in that they claimed that a number of faces unknown to them were familiar. Within the group, though, the correlation of hit rate with false-alarm rate suggested that their "false familiarity" with unfamiliar faces appears to be due to a criterion shift rather than to a distinctly different perceptual mechanism. Impaired perceptual input to face-recognition units or poor discriminatory function of partially damaged face-recognition units has been held responsible for false recognition in other prosopagnosic patients. 31 With the exception of Patient 8, who did not have any false alarms, all our patients have been found to have poor perception of facial configuration. False recognition of unfamiliar faces has also been described in nonprosopagnosic patients with frontal lesions, in whom it is hypothesized that the defect lies in inadequate monitoring and decision making in perceptual tasks. 29, 31 Residual overt discrimination, as measured by dЈ, was better in patients with acquired prosopagnosia than in those who had lifelong prosopagnosia and best in patients with predominantly unilateral rightsided lesions. As expected, discrimination was still worse than that of the patient with a similar rightsided lesion but no prosopagnosia.
Semantic facilitation of covert recognition. None of our subjects had covert familiarity in the pairedface test. All subjects with adult-onset prosopagnosia had covert familiarity when prompted by the semantic cue of the name belonging to the face, and three of the five demonstrated covert semantic information when sorting famous faces by occupation. Although one might expect that a vague sense of familiarity would be easier to achieve than the more stringent recognition required to sort faces by occupation, the results indicate that semantic cues strongly facilitate covert processing, even in subjects in whom the perception of facial spatial relations is impaired.
Sergent and Signoret 18 noted similar effects of name facilitation in Subjects P.C. and P.M. Their study also found no covert effects for familiarity judgments, including a paired-face forced-choice test similar to ours. Covert effects were not found with an occupation test but were present with a test in which one face was shown and the subject asked which of two names belonged to the face. When two faces were shown and one name given, though, they were at chance. However, in distinction from our test with name cues, which paired a famous and nonfamous face, their "face pairs with names" used two famous faces from the same occupational category. The close semantic relation of the two faces may have made their task more difficult than our task. Indeed, interference effects between faces of close semantic relation have been documented in another prosopagnosic study. 33 Names probably have special value as semantic cues to covert processing in prosopagnosia. In studies of their subject P.H., both names and occupations covertly facilitated learning of paired associations. 5 However, more specific semantic data such as the party affiliation or nationality of politicians were not effective covert cues. 34 The authors' explanation that only general semantic data are accessed by covert processes is difficult to reconcile with P.H.'s learning facilitation by true names and the findings of our study and others. One can hardly have a more specific semantic cue than a first and last name. We suspect that the strength as well as the specificity of the semantic connection are important in covert access. Given the social importance of linking names to faces, the facilitatory effects of names on face recognition processes are likely among the most robust of semantic effects.
Covert processing: functional and anatomic basis. It has been hypothesized that covert processing may be related to the type of prosopagnosia. Patients with perceptual dysfunction may not form a sufficiently distinct face percept to trigger covert recognition, whereas those with associative prosopagnosia and intact perceptual mechanisms can. 6, 15, 17 This, then, should relate to another hypothesis: that obligate bilateral temporal lesions cause associative defects and unilateral right-sided occipitotemporal lesions cause apperceptive prosopagnosia. 27 However, we found no distinction between Patient 8, with bilateral anterior temporal lesions and normal performance on our tests of spatial relation perception, and Patients 4, 5, 6, and 7, all of whom had more extensive occipitotemporal lesions and perceptual dysfunction.
Sergent and Signoret 18 did note a correlation of covert processing with better perceptual processing, in that their subjects P.V. and P.C. had covert semantic priming of face recognition by names, whereas R.M., who had more severe perceptual dysfunction, did not. This also correlated to some degree with anatomy, as P.C. had a more anterior rightsided lesion of the parahippocampal gyrus, whereas R.M. had a right occipitotemporal lesion including the lingual and fusiform gyri. 35 However, this correlation was not perfect. P.V. had a lesion of the lingual and fusiform gyri, similar to R.M., and did have some perceptual dysfunction, yet still displayed covert processing, unlike R.M. Hence, the authors concluded that "a perceptual impairment, provided it is not too severe, does not necessarily prevent implicit access to facial knowledge." Our data on covert pro-cessing in Patients 4, 5, 6 , and 7, all of whom had clear defects on our tests of face perception, support this conclusion.
Others have also questioned the proposed correlation between perceptual status and covert processing in prosopagnosia. 11 That study described three patients, two of whom were impaired on face-matching tests and one of whom was not. On their test of learning paired names with faces, the two patients with impaired face matching showed covert processing, whereas the one with better face matching did not. The authors argued that covert ability was more likely with a lesion that disconnected face-recognition units than with one that destroyed such units.
It is likely that at least some face perception must survive for covert abilities. Those working with electrodermal indexes of familiarity have suggested that this remnant processing may be located in an alternative pathway, perhaps a dorsal one via the superior temporal sulcus. 17 However, this "dorsal" hypothesis does not explain the lack of covert semantic processing in patients without parieto-occipital damage. 18 Also, there is mounting evidence from functional imaging that the fusiform gyri but not the superior temporal sulcal regions are specifically involved in tasks requiring recognition of facial identity. 36 Last, our data show that residual overt familiarity and the degree of covert semantic facial processing are quantitatively correlated, arguing against the hypothesis that covert processing is mediated by an anatomically separate mechanism.
Alternatively, the residual processing for covert perception may emerge from the surviving normal structures in a partly damaged ventral recognition network, 37 a proposal better supported by the correlation of overt and covert abilities we found. Functional imaging has revealed candidate regions for these structures, particularly the right fusiform area and an inferior occipital locus, both specifically active during face rather than object perception tasks. [38] [39] [40] However, the complete destruction of these areas in Patients 4, 5, 6 , and 7 does not eradicate covert processing. Hence, partial survival of these areas is not mandatory for covert semantic knowledge.
Though the right fusiform gyrus has always shown greater and perhaps more specific activation by faces, all imaging studies have shown bilateral activation. [39] [40] [41] Familiar faces especially activate a wide network of left-and right-sided regions in the anterior temporal, medial temporal, and frontal regions. 42, 43 This is consistent with neuropsychologic studies of split-brain patients showing face perception in both hemispheres, 44 even though the right may be more proficient and important, as evidenced by the proliferation of reports of prosopagnosia with unilateral right-sided lesions. 45, 46 Based on this information and our data, we hypothesize that covert semantic processing may require residual function of at least one fusiform/inferior occipital region. In the face of extensive destruction of the right occipitotemporal cortex up to and including the fusiform gyrus in Patients 4, 5, 6 , and 7, their covert processing may depend on residual face processing by left occipitotemporal regions.
Several testable predictions follow from this hypothesis. First, bilateral lesions of inferior occipital cortex, which likely cause a more severe general apperceptive visual agnosia as well as prosopagnosia, should eliminate covert semantic abilities. Indeed, this was the case for M.S. 15 and G.Y. 17 Of note, in our study, the two subjects with some damage near the left fusiform region (Patients 4 and 7) were the ones who could not sort faces by occupation, though they still displayed a facilitatory effect of names on forced-choice guessing of famous faces. More anterior bilateral lesions of the fusiform gyri may have less profound general visual defects but still eliminate covert processing. This may have been the case for Subject 3 of McNeil and Warrington, 11 who had a posterior dementia. Verification of these predictions from the literature on patients with covert processing is more difficult. Among these, several have unilateral right-sided lesions, 3, 7, 18 as we would predict, but more are stated to have bilateral lesions. However, determining the status of the fusiform and inferior occipital regions specifically is not easy, as most reports do not show imaging. The descriptions of at least some bilateral cases suggest that the fusiform region may have been spared on one or both sides, 6, 10, 11 but in others this cannot be determined.
2,4,47
Also, a number of these bilateral cases had covert familiarity, demonstrated mainly with the electrodermal skin conductance test, which may not be functionally equivalent to covert semantic effects. Whereas this hypothesis also suggests that patients with lesions sparing one fusiform region should always have covert semantic processing, this may not necessarily follow. At least one patient with a unilateral right lesion had absent covert processing. 18 The degree of lateralization of face processing probably varies among individuals, just as handedness and language do. Functional imaging studies have provided support for variable lateralization of face processing. 39 Subjects with highly rightdominant face processing may not have covert processing even if the left occipitotemporal regions are spared. Conversely, patients with less lateralized face processing may not become prosopagnosic after a single right-sided lesion, consistent with reports of prosopagnosic patients with obligatory sequential bilateral lesions. 48 It must be stated that our findings are limited to direct forms of semantic covert processing, using forced-choice techniques. As others have noted, the presence of one type of covert processing does not necessarily mean that all types of covert processing are present. 18 Currently, it is not known whether direct behavioral, indirect behavioral, and physiologic forms of covert processing are mediated by similar or different mechanisms or merely differ in their efficacy in revealing residual ability, as is apparent in the blindsight literature. 49 Covert processing and developmental prosopagnosia. It is also likely that adequate development of face-recognition units before the prosopagnosic lesion is an important prerequisite for covert processing. Whereas the performance of Patient 2 on our namerecognition tests indicates that her absent covert face processing may be due simply to her ignorance of the people whose faces we used, lack of familiarity cannot explain the equally poor performance of Patients 1 and 3. Prior experience is required to develop perceptual expertise 50 and has been shown to promote the development of similar perceptual preferences in clusters of neurons in temporal cortex. 51 As Patients 1 and 3 have had difficulty recognizing faces since childhood, they may have never developed a region of face expertise that could support covert processing. Indeed, three of the eight reported prosopagnosic cases with absent covert face processing had a developmental disorder, 13, 16, 19 and another had hemispherectomy at age 13 for childhood epilepsy with preexisting diffuse cortical damage.
14 The frequency of rare childhood-onset cases among prosopagnosic patients without covert processing and the lack of such cases among those with this ability deserve comment. Finally, it is probably unwise to use developmental cases in formulating hypotheses about the functional determinants of covert abilities, as any perceptual, amnestic, or disconnection deficit would undoubtedly prevent the acquisition of a store of facial memories in these subjects.
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Face memory impairments in patients with frontal lobe damage Article abstract-Objective: To determine whether damage to prefrontal cortex is associated with face memory impairment. Background: Neurophysiologic and functional imaging studies suggest that prefrontal cortex is a key component of a distributed neural network that mediates face recognition memory. However, there have been few attempts to examine the impact of frontal lobe damage on face memory performance. Methods: Patients with focal frontal lobe lesions and normal control subjects were administered two-alternative forced-choice and single-probe "yes/no" tests of recognition memory for novel faces. Retrograde memory was assessed by using famous faces as stimuli. Results: Compared with control subjects, patients with frontal lobe lesions showed evidence of marked anterograde and relatively mild retrograde face memory impairment. In addition, patients with right frontal lesions demonstrated increased susceptibility to false recognition, consistent with the breakdown of strategic memory retrieval, monitoring, and decision functions. Conclusions: Prefrontal cortex plays an important role in the executive control of face memory encoding and retrieval. Left and right prefrontal regions seem to make different contributions to recognition memory performance. Converging evidence from neurophysiologic recordings in patients with epilepsy [1] [2] [3] and from functional imaging studies in normal individuals [4] [5] [6] [7] suggests that face memory is mediated by a predominantly right-lateralized neural network that includes inferotemporal cortex, medial temporal lobe, and prefrontal cortex. Consistent with these findings, a number of neuropsychological studies have documented severe face memory impairment following right ventromedial temporal lobe damage. [8] [9] [10] By contrast, there have been few attempts to investigate face recognition memory in patients with focal frontal lobe lesions. Despite the paucity of empirical data, there are some indications that anterograde memory for novel faces may be impaired following frontal lobe damage, though not to the extent seen in patients with right temporal lobe lesions. 8, 11 Another small group study found that patients with dorsolateral frontal lesions (n ϭ 6) performed worse than control subjects in naming famous faces from photographs.
